Binding of STAT5a and STAT5b to a single element resembling a gamma-interferon-activated sequence mediates the growth hormone induction of the mouse acid-labile subunit promoter in liver cells.
After birth, the endocrine actions of insulin-like growth factor (IGF)-I and -II become increasingly important. In postnatal animals, most of circulating IGFs occur in 150-kDa complexes formed by association of an acid-labile subunit (ALS) with complexes of IGF and IGF-binding protein-3. ALS is synthesized almost exclusively in liver. GH stimulates the transcription of the ALS gene, resulting in increased hepatic mRNA and circulating ALS levels. To map the GH response element, a series of 5'-deletion fragments of the mouse ALS promoter (nt -2001 to -49, A(+1)TG) were inserted in the luciferase reporter plasmid pGL3 and transfected into the H4-II-E rat hepatoma cell line. GH stimulated the activity of promoter fragments with 5'-ends between nucleotide (nt) -2001 and nt -653 by 1.9- to 2.7-fold. This stimulation was abolished by deletion of the region located between nt -653 and nt -483. This region contains two sites, ALS-GAS1 and ALS-GAS2, that resemble the gamma-interferon activated sequence (GAS). Mutation of the ALS-GAS1 site, but not of the ALS-GAS2 site, eliminated the response to GH when assessed in the context of a GH-responsive promoter fragment, indicating that ALS-GAS1 was necessary for GH induction. Three tandem copies of ALS-GAS1 were sufficient to confer GH inducibility to the minimal promoter of the thymidine kinase gene. In electrophoretic mobility shift assays, ALS-GAS1 formed a specific, GH-dependent protein-DNA complex with nuclear extracts from H4-II-E cells. Using antibodies directed against members of the family of signal transducers and activators of transcription (STAT), this complex was shown to be composed of STAT5a and STAT5b. Identical results were obtained when transfections and mobility shift assays were performed in primary rat hepatocytes in which the endogenous ALS gene is expressed. Thus, the transcriptional activation of the mouse ALS gene by GH is mediated by the binding of STAT5 isoforms to a single GAS-like element.